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A Recycling Fact Sheet

é & On average, each one of us produces 4.4 pounds of solid waste each day.
£ , This adds up to almost a ton of trash per person, per year. In a state with

over 3 million residents this means we generate close to 3,000,000 tons of
municipal solid waste (MSW) each year. “Where Does All This Trash Go?”

How we handle our solid waste has changed dramatically over the past 25 years.
As recently as 1975, 140 of Connecticut's 169 towns disposed of their trash
within their own borders. Today, only two municipalities operate their own
landfills to dispose of residential trash. What happened? In the late 1980s and
early 1990s, it became apparent that dozens of municipal landfills would have to
close. Many had reached their permitted capacity, while others were unable to
meet new federal regulatory requirements for modern sanitary landfills. Some even posed a
contamination threat to drinking water supplies.

An important step was taken toward changing the way we manage our MSW when
Connecticut adopted a solid waste management hierarchy which utilizes first source
reduction, then recycling, composting, waste-to-energy and finally landfilling as the
preferred methods to handle our trash. To implement this hierarchy, the State legislature
passed the Mandatory Recycling Act (PA 87-544) which required recycling of 25% of the
state’s solid waste stream by January 1, 1991. To meet this goal, 9 items were designated
which could not be disposed of and had to be recycled instead. These items include:

glassfood & beverage containers used motor oil
vehicle (lead-acid) batteries scrap metal
corrugated cardboard newspaper
metal food & beverage containers leaves

white office paper (private residences exempt)

On May 1, 1996, nickel-cadmium batteries were added to the list of
mandatory recyclables. Instead of being recycled curbside, these
batteries are recycled though a take-back program sponsored by retailers
and battery manufacturers. As of October 1998, grass clippings were banned from solid
waste disposal facilities. In the 1993 legislative session, Connecticut's General Assembly
passed An Act Concerning The State Recycling Goal, PA 93-423. One of the major
provisions of this act is to raise the state’s recycling/source reduction goal to 40% by the
year 2000. To help achieve this goal, many municipalities have added additional items to
their programs including: plastic resins #1 & #2, magazines and junk mail and even textiles.
Connecticut’'s recycling/source reduction rate has reached 25% for FY 1997-98. The rate
does not include redeemable deposit containers (CT is a bottle bill state), auto scrap or
certain other commercial recyclables.

To facilitate the collection, processing and marketing of recyclable commodities,
municipalities were encouraged to join one of 10 recycling regions. Towns belonging to
regions send their collected recyclables to one of 6 intermediate processing centers (I1PCs)



which are located in Stratford, Hartford, Danbury, Berlin, Willimantic and Groton. At the
IPCs, the recyclable materials are prepared for market. Working through an IPC allows
communities to take advantage of the economies of scale that a larger facility offers.
Companies that purchase the recyclables as a feedstock are assured of a more reliable and
consistent supply of materials for their manufacturing process. Some towns have chosen
not to join a region. These towns market their own recyclables or utilize a private broker.

After recycling and source reducing as much of our MSW as possible (currently 24.1% or
468 Ibs. per capita- an additional 1% is a source reduction credit for home composting and
grasscycling), most of the remaining trash is incinerated at one of 6 waste-to-energy
facilities located in Hartford, Bristol, Bridgeport, Wallingford, Preston and Lisbon. The
energy produced is sold to electric utility companies. The resource recovery process
reduces the weight of the refuse by 75%. The resulting ash is landfilled. In 1997-98, 62%
of our trash was incinerated, 4.5% was landfilled and 9.4% went out-of-state.

The DEP Recycling Program is actively promoting source reduction through its Environmental
Shopping programs which educate consumers about how to reduce waste by not buying
overpackaged products, avoiding disposables, and selecting durable, reusable items. Our
“Don’'t Trash Grass!” program encourages homeowners to leave their grass clippings on the
lawn, which effectively removes them from the waste stream. Our home composting
education program encourages residents to manage yard trimmings and food scraps on their
own property. This enables them to produce a valuable soil amendment, compost, and also
reduces the need for costly collection programs for these items. Our “Ray Cycle” program
provides schools with over 200 assembly programs a year at which a professional performer
teaches children about recycling, composting, and buying recycled and reducing waste
through interactive songs and lecture.

Closing the Loop-Connecticut buys recycled products. The State of Connecticut has
been a leader in taking a proactive role to promote market development for recyclables.
Back in 1988, Connecticut's General Assembly charged the Department of Administrative
Services (DAS) with preparing and implementing a state plan to increase the purchase of
products made from recycled material. Public Act 90-224 requires newsprint publishers and
printers to utilize an increasing percentage of recycled fiber in their newsprint. In 1994,
CT was one of the first states in the nation to revise specifications for printing and writing
paper to incorporate standards specified by Federal Executive Order #12873. In addition,
the same legislation directed DAS to adopt EPA procurement guidelines for minimum
recycled content for those products for which guidelines exist. These policies acknowledge
that recycling is a process, which involves not only collection, but also remanufacturing, and
the purchase of products made from recycled materials. All aspects of this process are
equally important if we are to close the loop and make the most of our natural resources.
For more information, call (860) 424-3365.

STATE OF CONNECTICUT

DEPARTMENT OF ENVIRONMENTAL PROTECTION

Recycling Program

79 Elm Street

Hartford, CT 06106

(860) 424-3365

http://dep.state.ct.us



http://www.dep.state.ct.us

Moving Beyond the Mandate

In accordance with the Mandatory Recycling Act, Connecticut schools must
recycle right along with other municipal agencies, residents and businesses.
This act has been in effect since January 1, 1991. It is important not only
that schools make certain that their program meets the requirements of the
law, but that they do not send young people mixed messages by having them
recycle one thing at home but not at school. Many municipalities have gone
far beyond what is required by law and recycle many additional items for
which they are able to find markets. As more and more industries start to
use recyclables as a raw material to manufacture new products, it may be
possible (and financially beneficial) to recycle many items that we may
currently throw away. What follows are some suggestions as to how you
might improve an existing school recycling program;

1. Evaluate Your Current Recycling Program. Review your
current recycling program. Make certain that you are
recycling all of the items required by state law. 1f you
are not, meet with your hauler and custodial staff to get
your school in compliance.

2. Contact Your Municipal Recycling Coordinator. Your town
probably collects items in addition to the 11 mandated by state law. Most
towns collect some plastics and many collect magazines, junk mail and/or
paper milk & juice containers. Your local coordinator may be able to
provide you with information about how you might collect and prepare
these items. This may result in avoided disposal costs for your school.

3. Take a long look at quality. Because collected recyclables are a raw
material for industry, they must meet manufacturers’ specifications just
like any other raw material. This means that quality does count.
Improperly prepared recyclables may lose value or become so
contaminated that they cannot be recovered and must be disposed of as
trash instead. For example, the addition of a broken ceramic cup or
pyrex dish to a load of glass containers at a glass recycling plant may
result in rejection of that load. Recyclables contaminated with food
residue may cause odor or pest problems. Thus it is important that
school staff and students are reminded on a regular basis of the proper
items and the correct methods of preparation.




1. Make Waste Reduction a priority. Reducing waste whenever possible
results in even more environmental benefits than recycling. See “Tips on
Waste Reduction & Reuse” for some ideas on how you can reduce waste at
your school and save money at the same time.

2. Evaluate Your Purchasing Habits. For recycling to be successful, we
must all work to create markets for those products that are made from
recycled materials. All sorts of tissue products, office supplies and
playground equipment are now made from recycled materials. The cost of
these products is competitive with products made from new raw
materials and quality is not only comparable, but is better in some cases.
Schools, and any municipal agency, can buy these products from state
contracts for further cost savings.

3. Publicize Program Success. It is important that everyone have an
opportunity to see the results of their efforts. Utilize morning
announcements and your school newsletter to let everyone at the school
know how they are doing, i.e., how many tons of paper were recycled,
revenue from returnable cans, etc.

4. Make Recycling an Integral Part of Your Curriculum.
This set of fact sheets contains many suggestions for «
how you might integrate recycling into your regular
classroom activities including: integrate composting into
your science program, the poster contest into your art
program, collecting reusables as a community service/
project, etc. We hope that you and your staff will view
recycling as an opportunity to teach young people the importance of
stewardship of natural resources.

Revised August, 1999.



Tips on Waste Reduction & Reuse

Although recycling is an important part of any waste management strategy,
the greatest environmental benefits are achieved through source reduction
and reuse. Consider a simple example. We can reduce trash disposal and
save raw material if we collect plastic grocery bags for recycling and
incorporate them into a new product such as plastic lumber. However, a
better option would be to take no bag at all, as no natural resources or
energy are used to first produce, then collect and reprocess disposable bags.
Using a reusable canvas or string bag would have similar environmental
benefits as the bag would replace thousands of disposable bags over its
useful life. Any organization reviewing its waste management strategy should
first consider ways to reduce waste and incorporate reusable products to
achieve the maximum benefit to the environment.

We hope that you will consider some of the following suggestions to reduce
the waste stream generated by your school. Your efforts may have the
added benefit of saving money as well. Remember, even small changes can
make a big difference!

1. Make double-sided copies whenever possible. This can
dramatically reduce paper usage.

2. Instead of making individual copies for everyone, use a
routing slip when circulating information to staff, or post
notices on a bulletin board in your teachers room.

3. Use reusable envelopes for interoffice mail.

4. If applicable, use electronic mail instead of making hard copies of all
communications.

5. Request the removal of your name from junk mail
lists by writing to the Direct Mail Marketing




Association, P.O. Box 9008, Farmingdale, N.Y. 11735-9008.

6. 1T possible, limit the number of subscriptions to periodicals and have
classrooms share them. This will reduce both trash and subscription
costs.

7. Arrange to have a vendor collect and recharge empty laser toner
cartridges. Such cartridges can be recharged several times, saving
money and reducing waste generation.

8. Encourage employees and students to reuse paper clips, rubber bands and
brass fasteners. These should be removed before recycling white office

paper anyway.

9. Use scrap paper for messages. 1T you have access to a wax binder, you
can make your own scrap pads.

10. Require suppliers who deliver products on pallets or in metal drums to
take them back.

\S 11. Have your cafeteria switch to reusable utensils and
\ crockery instead of throwaways whenever possible.

Investigate the possibility of switching to refillable
containers for milk and juice.

d

12. Encourage students who bring their lunch to use a reusable lunch box and
thermos instead of brown paper bags and disposable drink containers.

13. Set up vermicomposting bins in individual classrooms as part of your
science program.

14. Replace single-strike film typewriter ribbons with ink impregnated nylon
multi-strike ribbons. The multi-strike ribbons last 6-10 times as long as
the single strike variety. Do the same for printers that can utilize multi-
strike ribbons.

15. Replace ball point or felt tip pens with ones that take refills.



16. Do not purchase envelopes with cellophane windows or self-adhering note
pads. If the windows are necessary, purchase the ones that have no
covering over the window.

17.Purchase reusable and washable cleaning cloths, aprons, tablecloths, etc,,
rather than single-use disposable products.

18. Buy institutional sizes of cleaning supplies, food products, beverages, etc.
and repackage into smaller, reusable dispensers.

19. Leave your grass clippings on the lawn.

20.Investigate the feasibility of composting for food scraps
from your cafeteria.

21.Look at the toxicity of the cleaning products used by your janitorial
staff. Substitute less, or non-toxic, alternatives such as citrus based
cleaners whenever you can.

You may want to incorporate reuse into special projects or activities at the
school. A few examples of this type of project are listed below.

1. Hold a “SWAP DAY”. Have students bring in items from
home to swap with other children. (Of course parental
permission will need to be secured.) Items that would be
suitable for this type of program would be books, games or

small toys.

2. Collect used greeting cards for ST. Jude’s Ranch for Children. The
children at ST. Jude’s trim the old cards and paste them onto new backs.
They then sell the cards as a fundraiser for the organization. Such a
project helps to teach the children business skills and raises money for
charity. Cards can be sent to: The Card Project, ST. Jude's Ranch for
Children, 100 ST. Jude’s Street, Boulder City, Nevada 89005.

3. Collect other reusables such as clothing for local charities.

4. Maintain a free listing service of used musical instruments and sporting
equipment in your school newsletter. Parents will appreciate this effort!



It may encourage some children to try an activity that their family might
not otherwise be able to afford.

5. Incorporate the use of reusables into your art program. Host a sculpture
contest in which the children make creations from items that would have
been recycled or thrown away. This can be fun even without the added
incentive of a contest.

6. Incorporate the use of reusables onto your science program by hosting an
inventor’'s fair. Have the children design some useful machine or other
contraption from “found” items. You will be amazed at what your
students come up with.

7. Establish a bird feeding/observation area with feeders
made from containers that have already been used once for
another purpose such as milk jugs, paper milk cartons, soda
bottles, etc. Invite a bird expert, possibly from your local
Audubon Society, to help the children determine or predict
which birds they will attract with different types of feeders
and seed varieties. Establish a site where these feeders can
stay for an extended period of time. Allow the children to observe the
feeders at regular intervals and record their observations.

8. Contact local businesses for potential “waste” items, industrial trimmings
or “seconds” that can be used in craft projects. There is also a nhumber
of groups, such as the Boston Children’'s Museum, that collect these items
and then make them available free or at a very low cost to teachers.

IT you would like more information on source reduction and reuse, contact
the CT DEP Recycling Office at (860) 424-3365. Revised August, 1999.



PAPER RECYCLING

Paper constitutes the largest single component of the municipal
- waste stream - over 1/3 by weight. Markets exist for many
types of waste paper. When we recycle paper into new paper
instead of using new raw materials, we reduce: waste disposal,
the need to cut down trees, energy consumption, air and water
pollution and greenhouse gas emissions.

)

Connecticut law requires the recycling of three types of paper: high-grade white
office paper (non-residential generators only); old corrugated cardboard; and old
newspaper. 1T you generate large amounts of other types of paper you may want to
investigate recycling this material as well to further reduce your disposal costs and
maximize environmental benefits. Remember, collecting paper for recycling is only
half of the cycle. You need to have a proactive purchasing program to buy paper
made from post-consumer recycled materials. Recycled paper is available in all
types with quality and pricing comparable to paper made from "virgin” raw materials.

Waste paper is traded on a worldwide commodity basis through a network of
brokers and exporters. The paper market has stringent quality requirements for
it's approximately 51 grades of paper stock and 33 additional specialty grades. The
five categories of paper that are most relevant to general business or school
recycling programs are:

- Corrugated cardboard is used to ship merchandise. For maximum value,
contaminants such as polystyrene, packing materials, plastic-coated cartons and
other debris should be removed.

Old newspaper as delivered to a household. Newspaper must be clean, dry and
stored out of direct sunlight.
High-grade white office paper includes white typing, writing, and copy paper,
white scratch paper, tab cards, index cards and computer paper. Prohibited
materials include carbon paper and NCR forms, blueprint paper, tape and glue,
post-it notes, newspaper, corrugated, tissues and paper cups.
Sorted office paper is similar to high-grade office paper but includes both
colored and white paper.
Mixed office paper is recovered from offices and institutions in an unsorted
but clean form.
Paper markets fluctuate with supply and demand. When the supply of paper is
plentiful, markets retain suppliers of high-quality materials who can guarantee large
tonnages of paper free of contaminants. Therefore, it is advisable to design your
program to maximize both quality and quantity of the waste paper collected.

The paper processors listed below have facilities to sort, bale and transport waste
paper. Not all processors deal in all grades of waste paper. Paper brokers are in
contact with mills and know the baling and quality specifications of paper mills.



Brokers determine who is buying and selling each grade of paper and facilitate sales
by arranging transportation and payment. The Connecticut paper brokers know the
needs and specifications of the Connecticut mills as well as other northeast, U.S.,
and international users of waste paper.
List of CT Waste Paper Processors

The following list includes Connecticut waste paper processors of which the
Department is aware. This is only a partial listing and by providing it to you, the
Department of Environmental Protection is not recommending these companies over

any others.

Advanced Recycling
307 White Street
Danbury, CT 06810
Contact: Don Arciola
(203) 743-0405

Davis Recycling Company
30 Meadow Street
Norwalk, CT 06854

(203) 348-1515

Stratford Baling
80 Garfield Ave.
Stratford, CT 06615
(203) 377-7491

Automated Material
Handling, Inc.
665 Christian Lane
P.O. Box 7146
Kensington, CT 06037
Contact: Bob Patterson

Hanna Paper Recycling,
Inc.

718 North Colony
Wallingford, CT 06492
Contact: Cyle Traner
(203) 265-2644

Trash Away
131 Deming Road
Berlin, CT 06037
Contact: Peter Lombardo
(860) 225-1206

Capital Recycling
123 Murphy Road
Hartford, CT 06114
(860) 249-2762

Marcus Paper Co.
First Ave. & Wood St.
P.O. Box 8986
New Haven, CT 06532
Contact: Michael Zambrov
(203) 934-6351

Willimantic Waste Paper
P.O. Box 239
Willimantic, CT 06226
Contact: Tom DeVivo
(860) 423-4527

City Recycling, Inc.

61 Taylor Road Place
Stamford, CT 06906
Contact: Rocky Possidento
(203) 324-4090
(203) 327-9778

Ostrinsky, Inc.
731 Parker Street
P.O. Box 128
Manchester, CT 06040
Contact: Sandy
(860) 643-5879

Connecticut Carting
Company
158 Canterbury
Bozrah, CT 06331
(860) 887-4811
*corrugated cardboard
only

Revised, July 2001




Recycling Bottles & Cans

This information is primarily designed for schools, but is also applicable to
businesses with cafeterias, restaurants, or any organization that generates glass or
metal food and beverage containers. All schools should have a program in place to
recycle all glass & metal food and beverage containers. This includes both the
containers generated during food preparation as well as those generated by vending
machines, lunches brought to school, etc. Since these items are also collected in
much larger quantities from homes in every community in Connecticut, your school
may want to use the same collection and processing system that serves local
residents.

Why recycle glass & metal food containers?

- Itis required by state law.
/N
A - These items do not burn well, and will thus reduce the efficiency of the
waste-to-energy plants where most of Connecticut's trash is processed.

- Throwing these items away is a waste of natural resources. Aluminum cans, steel
cans and glass bottles can be readily made into new cans and bottles without any
loss in quality. Thus the same natural resources can be used many times over,
instead of always mining for new natural resources.

As a general rule, the manufacturing of new consumer goods from recycled
materials uses less energy and creates less air and water pollution than using new
natural resources. Aluminum is a very dramatic example of this, as it takes 95%
more energy to make an aluminum can from bauxite than it does to make that same
can from recycled aluminum.

How are glass & metal food and beverage containers made into new containers?

When aluminum cans are recycled they are simply “melted” and
new aluminum is made. Steel cans are detinned, the tin is
reclaimed and the rest of the can is recycled into new steel.
Glass containers are separated by color, then crushed into
“cullet”, and then mixed with some new raw materials (sand, soda
ash, limestone) and then made into new containers.




Preparing bottles and cans for recycling

1. Contact your local recycling coordinator to find out what system vyour
municipality is using to collect and process bottles and cans. You will want to
design your own system accordingly. You may want to collect all of these items
“comingled” or do some separation of glass bottles by color. It is important to
minimize glass breakage to the extent possible. Most communities in CT also
recycle plastic drink containers made from resins #1 & #2.

2. Design an efficient collection system. It is essential that your collection
system be as convenient as possible. In general, you should have recycling
containers wherever you have trash containers. Good signage is also extremely
important. Special recycling containers are available which have slots or small
holes ideally designed to only accept a certain material. For example, some have
a round hole for cans, others a narrow slot designed to take only newspapers.
Outdoor collections bins or dumpsters should be locked to minimize
contamination.

3. Work with your collection service. Whether your collection service is provided
by the town or you contract privately to have your trash and recyclables
removed, it is important to work with your hauler to design a system that works
well with your pick-up schedule. This becomes important when you are deciding
on the size and number of containers needed to properly store all of the
materials that you generate between pick ups.

4. Remember that municipalities are required by state law to “provide for
separation” of recyclables. It is illegal for your hauler to take trash comingled
with recyclables and separate them at a later time. Although some materials
may be stored together (such as bottles & cans) without contaminating one
another, common sense tells us that if certain materials are to be recycled then
some presegregation is necessary to prevent contamination of the collected
materials. For example, if cafeteria and other wet waste are mixed with any
type of paper, the paper materials will become contaminated and unfit for
recycling.

5. Educate your students and faculty. As with all recycling efforts, the education
process should be ongoing. Utilize your morning announcements and school

newsletter to provide regular updates.

Revised August, 1999



Composting...A Recipe for a
Healthy Earth!

Organic materials make up between 25-30% of the waste stream. Organics include items
such as grass clippings, yard trimmings, leaves, food scraps, etc. Actually, most of these
materials need not be considered waste at all. They can easily be transformed into a useful
soil amendment through a process called composting.

What is composting? Composting is a biological process during which microorganisms,
bacteria and insects break down organic materials such as leaves, grass clippings, and
certain kitchen scraps into a soil-like product called compost. 1t is a form of recycling, a
natural way of returning needed nutrients to the soil.

Why compost? By composting kitchen scraps and yard trimmings on
your own property, you can avoid the high costs of commercial
collection and processing programs for these items. Composting is
practical, convenient and is often easier and cheaper than bagging
these materials for shipment to a transfer station. Composting has
many additional benefits. When you compost, you return organic
matter to the soil in a usable form. Organic matter improves plant growth by helping break
heavy clay soils into a better texture, by adding water and nutrient-holding capacity to
sandy soils and by adding essential nutrients to any soil. Improving your soil is the first
step toward improving the health of your plants. If you have a garden, a lawn, shrubs or
even planter boxes, you have a use for compost.

How do I compost? Composting is easy. To compost successfully, you do not need any
specialized equipment or a biology degree. You can compost in your own yard by saving yard
trimmings and certain food scraps, preparing them properly and then placing them in a
compost pile. Just follow these simple guidelines:

Step 1. Choose the right materials. Anything that was once alive will compost, BUT not
everything belongs in a compost pile. In general, do not compost any foods containing animal
fats, or plants infected with disease.

DO COMPOST: DON"T COMPOST
vegetable scraps meat

citrus rinds fish

egg, peanut & nut shells fat

lettuce leaves bones

stalks, stems, vines poultry

wood ashes vegetable oils
horse & cow manure dog or cat manure
leaves dairy products

apple cores, fruit peels plastic or synthetic fibers



Step 2. Select & prepare a site. First choose a place in your yard that
receives about equal amounts of sunlight and shade during the day, then
decide how you wish to compost. There are many different ways to prepare
a compost pile.

-Use no enclosure at all. Simply pile the materials up, keeping them in a Q%
fairly dense heap.

-Assemble wooden stakes and chicken wire into a simple round enclosure for the pile.
-Construct a wooden bin with old lumber or pallets.

-Make hole in the sides and bottom of a garbage can and use it as a bin.

-Fashion a three-sided enclosure by placing cinder blocks in top of each other, leaving the
front open.

-Purchase one of many commercial bins available at hardware and garden stores.

Step 3. Prepare the compost materials and build a pile.

-Begin by cutting or shredding the ingredients into small pieces. Then, add materials in
layers 2-6” thick, alternating between “greens” (food scraps, grass clippings, rotted manure)
and “browns” (leaves, straw, woody materials) to help balance the proportion of carbon and
nitrogen. The pile should measure at least 3' high x 3’ wide x 3’ long. Water ingredients and
mix well after every two layers. The pile should be kept moist but not soggy, about the
consistency of a wrung-out sponge.

-With any compost system, turning the pile periodically is essential to maintain the air
supply to the organisms breaking down the material.

-As the compost materials decompose, heat is generated. Don't be surprised to see steam
rising from the pile, especially when it is turned. This means that the conditions for
bacterial action are at their best. If your compost pile is properly prepared, contains no
animal fats and is turned periodically, it will not attract pests or create odors.

Step 4. Test whether the compost is ready. Decomposition will be complete anywhere
from two weeks to two years, depending on the materials used, the size of the pile, and how
often it is turned. Compost is ready when it has turned a dark brown color and no longer
resembles the original materials.

Step 5. Use the compost. Compost is ready to apply after it has cooled. It is

good practice to screen the compost through a % “ screen and return the

unfinished materials to the pile. Apply the compost in layers 1-3 “ thick and work it

well into the ground. It is best not to add more than a pound per square foot of
soil.

Composting is a great way to integrate real world situations and environmental issues into
your science program. CT DEP has literature, videos, classroom activities, etc. which can
assist your teachers to educate their students about the science and practice of
composting. Check the Overview of Educational Materials in the Appendix for a complete
listing. Check your local library for additional publications on composting.

Revised August, 1999



Composting in the Classroom with
"Red Wiggler" worms

This easy-to-use guide is meant to serve as an introduction to
vermicomposting (composting with "red wiggler" worms) for the classroom
teacher. The serious vermicomposter will also want to consult the various
reference materials listed in this handout. For more information about
vermicomposting and other recycling related issues call the CT DEP
Recycling Program at (860) 424-3365.



Introduction

According to U.S. EPA, each one of us generates about 4.4 pounds of trash
each day. There is a tremendous cost to both society and the environment
to collect and dispose of this waste material. In addition, if we are
landfilling or incinerating our wastes, the resources contained in those waste
materials are no longer available to us in a useful form. The advent of
widespread recycling has changed the way many of us view our trash.
Instead of a useless “waste”, we have come to realize that much of what we
once threw away can be used again many times over.

A large part, up to 30%, of what we throw away is “organic” material. This
organic material includes yard trimmings, grass clippings, leaves, food scraps
and other similar materials. This material need not be considered a waste at
all, but instead is a resource that can be incorporated back into our gardens
and lawns to improve soil tilth and moisture retention, and to add nutrients.
These nutrients are returned back to natural systems when we follow
practices such as grasscycling or composting. When these practices are
adopted by individual residents in the community, they have enormous
potential to reduce costs as they eliminate/reduce the need for expensive
disposal programs. The potential benefit to the environment is also great as
the potential adverse environmental impacts of commercial disposal (such air
and water quality impacts from incineration or landfilling) are avoided.

Incorporating lessons on composting and vermicomposting into your science
program is a great way to educate your students about data collection,
scientific observation, decomposition, nutrient cycles, natural biological
systems, food webs, etc. It also offers an opportunity for them to learn a
practical way that they, as individuals, can make a positive impact on the
environment.

Although setting up an outdoor composting demonstration site may be an
option for some school systems, not everyone has sufficient space on school
property to dedicate an area for this practice. Setting up a worm
composting bin, a practice called vermicomposting, is an easy way to teach
about the recycling of organic material. Using worms has several advantages
over an outdoor system. Because it is indoors, weather and siting
considerations are not an issue. Also, the small size of the bin makes



measuring easy. Also, vermicomposting can be practiced in any setting, so
your students will learn that it is possible to compost without having a large
yard or garden. Worms make ideal classroom pets because they are quiet
and can go up to 3 weeks without being fed. Best of all, your worms will
reproduce so you will be able to donate worms to other classrooms at your
school. Everyone is going to want some because (and this probably won't
surprise you) KIDS LOVE WORMS!

Getting Started

All that you will need to begin are 2 Ibs. of redworms
(Eisenia foetida), most commonly referred to as “red
wigglers”, a plastic or wooden container approximately 2’ x
2" wide and 1' deep, some shredded newspaper or white
office paper and a handful of topsoil or compost and
you're ready.. You will need to moisten the bedding with
water to create the proper environment for the worms.
Specially designed containers are available for purchase or
you can make your own. A number of sources for commercially produced bins
are listed in this handout. Plans to make your own have also been included.
Two pounds of redworms can consume up to 3-5 Ibs. a week of coffee
grounds, egg shells, tea bags, apple cores, stale crackers, banana peels,
wilted lettuce and other vegetable scraps. Do not add any animal products,
dairy items, fats or oils. These items will cause the bin to develop
unpleasant odors.

There are a number of inexpensive reference materials available on this
topic. We strongly suggest that you purchase or borrow some of these
materials from your local library before you begin. 1t is helpful to have a
reference book on hand for instructions, troubleshooting and ideas on
classroom activities. (A listing of resources is included in this fact sheet.)
The entire setup for a classroom, including reference materials, a
commercial bin and worms can cost as little as $100. If you make your own
bin, it can cost considerably less. You may also want to see an active
vermicomposting system before beginning your own.

There are a number of nature centers that maintain vermicomposting
systems as part of their educational programs. Many have outdoor



composting demonstration sites as well. Contact DEP at (860) 424-3365 for
names of facilities in your area.

Most Commonly Asked Questions About Vermicomposting

1. Won't the bin smell bad? A well-maintained vermicompost bin should not
have an unpleasant or strong smell. An “earthy” odor is typical of a
healthy system. If your bin does smell, it may need to be cleaned
(harvest the vermicompost and give the worms new bedding), or you may
be overloading the system with too much food. This is the most common
mistake that DEP staff has observed in classroom bins.

2. How often does the bin need to be cleaned? We have found through
maintaining our own bin that the bin usually needs to be cleaned every
four months. This will vary depending on how much food you have added,
how many worms you started with, etc. If most of the bedding is no
longer recognizable, then it probably needs to be changed. Do not wait
too long as a dirty bin could become toxic to your worms.

3. Won't the worms escape? If you find large numbers of worms crawling
out of the bedding and up the sides of the bin, the bedding is probably
too wet and the worms need oxygen. You may want to clean your bin at
this point or add some dry bedding. Worms will not normally leave a well-
maintained bin. They have everything that they need—food, warmth,
darkness and the company of other worms.

4. What about fruit flies or other bugs? A variety of organisms in
addition to worms are a natural part of a vermicomposting system. Most
never leave the bin. Fruit flies tend to present the biggest nusiance. A
number of steps can be taken to prevent a fruit fly problem from arising.
Make certain that you have deep enough bedding to bury the food
completely. Do not overload the bin! If items are not beginning to
decompose within a few days, stop feeding until the worms catch up. It
is helpful if you cut up food items into small pieces, as they will
decompose more quickly. Also, rinsing the skin of banana peels before
you put them in the bin should help prevent fly larvae from finding their
way into the bin.



5. What will my students learn? A vemicompost bin offers numerous
opportunities to integrate math and science on a daily basis. Added food
can to be weighed and recorded. The time that it takes for individual
food items to decompose can be observed, as can worm food preferences.
You will also have an opportunity to see worms at different stages of
their life cycle. Cocoons, the worm egg sac, are visible to the naked eye.
You can study the worm lifecycle and learn about the important role that
this type of worm plays in natural systems. You can examine some of the
compost under a microscope. When the bin is cleaned, the total weight
of the harvested vermicompost can be compared to the weight of the
food added and the weight of the water and bedding used at bin start-up.

Once you have finished vermicompost, you will have the opportunity to
utilize this material in plant growth experiments. Your children will also
learn the important lesson of how nature recycles nutrients so that they
can be used over and over again. These are only a few of the ways that
this activity can enrich your classroom. We know that you will think of
many more!

6. What do I do with the worms at the end of the school year? You can
“liberate” the worms. That is, set them free in your garden or outdoor
compost pile. Of course, then you will need to purchase worms again in
the fall. 1T you do decide to maintain the bin over the summer, exercise
some caution in your selection of storage site. The ideal temperature
range for worms is between 50-70 degrees. Temperatures that differ
significantly from this range can kill the worms.

DEP has an extensive list of brochures, videos, fact sheets, classroom
activities, etc. that can assist you to integrate composting into your
classroom activities at any grade level. Please contact CT DEP for a
complete listing.



Worm Composting Bin

Worm Composting is a suitable composting option for apartment buildings or other
homes with no yard space. The worms stay in the bin and eat household scraps, and

the bin gives off little odor.

Materials Tools
One 4x8 foot sheet of 1/2" exterior | - Tape measure
plywood - Skill saw or hand saw
One 12 foot length of 2x4 lumber - Hammer
One 16-foot length of 2x4 lumber - Sawhorse
16d galvanized nails (1/2 pound) - Long straight edge or chalk snap line
6d galvanized nails (2 pounds) - Screwdriver
two galvanized door hinges - Drill with 172 inch bit
(optional) one pint of clear varnish - Eye and ear protection
(optional) plastic sheets for placing over | - Work gloves
and under the bin - (optional) paint brush
one pound of worms for every 1/2 pound
of food wastes produced per day
Bedding for worms: peat moss, brown
leaves, moistened, shredded newspaper
or moistened shredded cardboard

Building a Worm Composting Bin

1.

Measure and cut the plywood as shown, so that you have one 24x42 inch top, one 24x42
inch base, two 16x24 inch ends, and two 16x42 inch sides.

Cut the 12-foot length of 2x4 lumber into five pieces: two 39-inch pieces, and one 20-
inch piece.

Lay the five pieces on edge on a flat surface to form a rectangle, with the long pieces on
the inside and the 20-inch length centered parallel to the ends. Nail the pieces
together with 16d nails at each joint.

Nail the 23x42 inch pieces of plywood onto the frame with 6d nails every 3 inches.

Cut four 1-foot lengths from the 16-foot length of 2x4 lumber. (Save the remaining 12-
foot piece.) Take the two 16x42 inch pieces of plywood and place a 1-foot length flat
against each shirt end and flush with the top and side edges. Nail the 2x4s in place
using 6d nails.

Set the plywood sides up against the base frame so that the bottom edges of the 2x4s
rest on top of the base frame and the bottom edges of the plywood sides overlap the
base frame. Nail the plywood sides to the base frame using 6d nails.

To complete the bin, nail the 16x24 inch pieces of plywood onto the base and sides at
each end.

To reinforce the bin, stagger nails at least every 3 inches wherever plywood and 2x4s
meet.

Drill twelve 1/2-inch holes through the plywood bottom for drainage.




10. To build lid frame, cut the 12-foot piece (from the 16-foot length) of 2x4 lumber into
two 45-inch pieces and two 20-inch pieces. Lay the pieces flat, forming a rectangle with
shirt pieces inside.

11. Lay the 24x42-inch piece of plywood on top of the lid frame so that the plywood is 1 1/2
inches inside all the edges of the frame. Nail the plywood onto the frame with 6d nails.

12. Attach the hinges to the inside of the back of the bin at each end (on the 2x4), and the
corresponding undersides of the back edge, of the lid frame, so that the lid stands
upright when opened.

13. The unfinished bin should last for at least five years; finishing the bin with varnish or
polyurethane will protect the wood and prolong the life of the bin. Two coats of varnish
with a light sanding between coats should be sufficient. If pressure-treated lumber is
used, the bin will last years longer.

14. Find a good location for the bin. It can be placed anywhere, as long as the temperature
is more than 50° and 77°F (13°-25°C). Garages, basements, and kitchens are all
possibilities, as well as the outdoors in warm weather (not in direct sunlight). Make sure
to place the bin where it is convenient for you to use. It is wise to place a plastic sheet
under the bin.

Adding the worms

Moisten the bedding material by placing it in a 5-gallon bucket and adding water to achieve a
75% water content, by weight. Weigh the dry material and multiply by three to determine
the weight of the water to add. If the material cannot be weighed, or if it is already wet,
add enough water to dampen all the bedding. Excess moisture will drain off most materials
when they are placed into the composting bin; however, peat moss may hold too much water.
It is a good idea to put wet bedding material into the bin outdoors and wait until all the
water has drained out before setting the bin up indoors. Add about 8 inches of moistened
bedding to the bottom of the bin. Place worms on top of the bedding, and leave the lid off
for a while. The worms will work down into the bedding, away from the light.

Adding Your Wastes

Dig a small hole in the bedding and add your vegetable and fruit scraps. Then cover the hole
with bedding. Small amounts of meat scraps can be added in the same way. Do not add any
inorganic or potentially hazardous materials, such as chemicals, glass, metal, or plastic.

Maintaining Your Composting Bin

Keep your compost pile moist, but not wet. If flies are a problem, place more bedding over
material over the wastes, or place a sheet of plastic over the bedding. As an alternative,
try placing some flypaper inside the lid. Every three to six months, move the compost to
one side of the bin, and add new bedding to the empty half. At these times, add food
wastes to the new bedding only. Within one month, the worms will crawl over to the new
bedding and the finished compost on the "old" side can be harvested. New bedding can then

be added to the "old" side.

"Reproduced with permission from Composting to Reduce the Waste Sream (NRAES-43), published by
NRAES, the Natural Resource, Agriculture, and Engineering Service, Cooperative Extension, 152 Riley-
Raobb Hall, Ithaca, New Y ork 14853-5701. Phone: (607) 255-7654; fax: (607) 254-8770; e-mail:
NRAES@CORNELL .EDU; web site: WWW.NRAES.ORG"
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Other Sources of Information

Beaver River Associates, P.O. Box 94, West Kingston, Rl 02892, (401) 782-8747 E-mail
riwiggler@aol.com. A source of bins, low-cost insert kits, castings, classroom activities and
general information.

Can-O-Worms, a stacking worm bin  system avalable from Happy D Ranch
(www.happydranch.com), Y elm Earthworm and Castings Farm (www.yelmworms.com), and
Can O Worms Alaska (www.can-o-worms-al aska.net).

“Composting in the Classroom”, Scientific Inquiry for High School Sudents, Nancy M.
Trautman & Marianne E. Krasny and “It's Gotten Rotten”, a 20-minute video for high school
students, and “Composting: Truth or Consequences’, a 20-minute video for the general public.
Cornell University Resource Center, 7 Business & Technology Park, Ithaca, N.Y. 14850. (607)
255-2090/2080/7660 or visit www.cfe.cornell.edu/compost/schools.html.

“Composting to Reduce the Waste Stream”, A guide to Small Scale Food and Yard Waste
Composting, Natural Resource Agriculture and Engineering Service, Ithaca, N.Y. Telephone
(607) 255-7654 or E-mail nraes@cornell.edu.

CT Valley Worm Farm, P.O. Box 206, Enfield, CT 06082 (860) 559-6158. A source of worms,
bins and other information.

Flowerfield Enterprises, 10332 Shaver Road, Kalamazoo, M1 40024 (616) 327-0108, or visit
www.wormwoman.com. A source of videos (Wormanial & Worm Bin Creatures); publications,
“Worms Eat My Garbage” (how to), “Worms Eat Our Garbage” (classroom) and “ The Worm
Café’ (mid-scale); bins, worm and other information.

Manchester Worm Farm, 480 North Main Street, Manchester, CT 06040 (860) 647-8067. A
source of worms, bins, publications and other information.

Weedfree, P.O. Box 923637, Sylmar, CA 91392-3637 (800) 854-1244. A source of worms, bins
and other information.

Wheeler’s Landscaping, 12 Reder Rd., Northfield, CT 06778. (888) 38-WORMS or (860) 283-
4776. A source of worms, castings, bins and other information.

Worm Lady (Nora Eldridge), 76 Prospect Street, Colchester, CT 06415 (860) 537-1809. A
source of worms, bins and other information.

WORM WORLD, 26 Ihnat Lane, Avella, PA 15312 (724) 356-2397. A source for redworms,
castings, compost units and educational sessions.

CT DEP does not endorse one supplier, publisher, bin type, etc., over any other. Please contact
the individual businessesfor pricing information. Revised July, 2001.
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Plastics Recycling

Plastics Recycling is newer than the recycling of the more
traditional materials such as glass, steel, aluminum or
paper. New innovations in technology have changed the
face of plastics recycling dramatically over the past few
years. However, as new types and colors of plastic
containers are introduced to the market, plastics recycling efforts will need
to continue to evolve. Although plastics make up only 9% of our waste
stream, that amount continues to grow, as does the public's interest in
recycling as much of this material as possible. What follows are answers to
some of the most commonly asked questions about plastics recycling.

©

1. What is plastic? The word “plastics” comes from the Greek word
“plastikos”, which means “to form”. Almost all plastics begin as fossil
fuels- mainly petroleum, natural gas and coal. Plastics manufacturers
refine, heat, pressurize or treat these fuels with catalysts to convert
them into simple chemicals, called monomers, such as ethylene, propylene,
etc. These monomers are then treated with heat, pressure and a wide
range of chemicals in a process called polymerization. The process
combines simple monomers into ever-increasing chains called polymers, or
plastic resins. The wide variety of resins and additives account for the
wide range of products made from plastics.

2. What type of information does the container code system provide? In
1988, the Society of the Plastics Industry introduced a container coding
system to help make separation of the different resins easier. The
system identifies the six most common thermoplastic resins by a number
either stamped or molded into the plastic. All other resins are identified
by a #7. The number is enclosed by the chasing arrows symbol, with an
abbreviation for the chemical name being listed under the symbol. The
symbol is sometimes mistakenly thought to denote recyclability on a local
level. State law in CT requires that the simple be present on plastic
bottles.

3. Are plastics recyclable? All six thermoplastic resins are at least
potential candidates for recycling because they can be heated and



reformed. Which resins a community decides to recycle will be affected
by a combination of factors including: the availability of markets, the
cost of collection and sorting, and the price paid per ton for particular
resins. Most municipal programs in CT collect only resins #1 and #2.
These two resins are the most valuable and make up the largest
percentage of plastic waste generated by a household. When in doubt as
to whether or not a type of resin or container is accepted in your local
program, it is always best to contact your local recycling coordinator.
Adding the wrong kind of material to your bin can adversely affect the
quality and value of the collected materials.

. Why can’t manufacturers just substitute another resin for the resins
that are hard to recycle? In some cases this is possible. For example
#1PET is replacing #3PVC in a number of applications such as cooking oil
containers and bottles for household cleaners. However, this isn't always
possible as each of the six thermoplastic resins has certain properties
that make it especially well suited for certain types of applications, but
not others. For example, PET is ideally suited as a container for
carbonated beverages because it serves as an effective barrier to
oxygen, thus keeping carbonation in. PP is widely used for films to
package food because it is 500 times more effective than PET in keeping
moisture away from a product.

. Are degradable plastics better for the environment? In Connecticut,
trash-to-energy plants incinerate over 62% of our trash to produce
energy. Of the remainder, 24% is recycled and 14% is landfilled or sent
out of state. Even for the small percentage that is landfilled,
biodegradability is not necessarily beneficial. Even organic substances
degrade very slowly in the water and oxygen-deprived environment of the
modern sanitary landfill.

. Can technological improvements help plastics recycling? Some
improvements in technology have enabled manufacturers to use less
plastic to accomplish the same function, a process called “lightweighting”.
This reduces the natural resources used to manufacture the plastic and
the weight of the material that needs to be disposed or recycled.
Improvements have been made in the mechanical sorting of plastics.
Although not in wide use yet, these methods offer great promise to



reduce the cost of separating one resin from another- a process now
often done by hand.

7. What happens to the plastics that I recycle now? Bottles usually end
up at a materials recycling facility or “MRF”, where the different resins
are separated from each other. The separated resins are then flattened
and baled. These bales are then sent to a manufacturer who shreds them
into flakes and washes them to remove metal caps, glue and paper. The
material is then ready to reprocessed into a new product. PET bottles
may end up as carpeting, fleece outerwear, T-shirts, some types of food
packaging and fiberfill. HDPE bottles (milk & water jugs) often find new
life as new containers, envelopes or protective wear, while the pigmented
HDPE bottles may return as plastic lumber or marine pilings.

8. Summary of the different resins and some common applications.

Plastic Container Code System for Plastic Bottles

Code Material Typical Products
#1 PETE Polyethylene terephthalate Soft drink & some water
bottles, household cleaners
#2 HDPE High-density polyethylene Milk  jugs, shampoo &
detergent containers
#3V Vinyl/Polyvinyl chloride (PVC) | Vegetable oil bottles
#4 LDPE Low-density polyethylene Dry cleaning & bread bags
#5 PP Polyproylene Yogurt cups
#6 PS Polystyrene Carry-out containers
#7 Other All other resins and layered | Microwaveable serving ware
multimaterial

9. What can | do to support plastics recycling? Contact your local
recycling coordinator to find out which types of plastic are recycled in
your community. Purchase products that use less plastic to do the same
job. Support manufacturers that use recycled plastic to make their
product or package by choosing their products over those of
manufacturers that do not use recycled plastic.

Revised July, 2001. Material is reprinted with permission from “The Plastic Waste Primer”,
The League of Women Voters of the U.S. Education Fund, copyright, 1988.




TODAY, A BOTTLE. TOMORROW. . .

Those PET bottles you drop in your recycling bin will be made into dozens of useful
recycled items, from new bottles to T-shirts to carpet. Ever wonder how many
bottles it takes to make a new product?

Courtesy of National Association for Plastic Container Recovery (NAPCOR)
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Plastic is an lmportant recyclable materlal just like glass, alummum and paper. Here s how one system turns
bottles made of polyethylene terephthalate (PET) plastic into polyester carpet fibers.
Carpet is only one of many end-use applications for recycled PET.
Courtesy of National Association for Plastic Container Recovery (NAPCOR)




Computer and Television
Recycling

Why Recycle Electronics?

Computers, televisions and other electronic equipment are one of the fastest
growing portions of our waste stream. As new electronic equipment becomes
faster, cheaper and more efficient, more and more of these materials, especially
computers, will find their way from the desktop to the bottom of the closet. A
recent study estimates that America discard 12 to 14 million computer systems
each year. By 2005, that number may increase to 45 million annually.* (Wisconsin
Department of Natural Resources PUB WA-420 99)

Computers and televisions are only one component of the consumer electronics
waste stream that also includes televisions, VCRs, radios, telephones and small
appliances. Careful disposal of these items is important because some electronics
contain hazardous components that can include leaded glass from computer
monitors and televisions. Materials such as beryllium, mercury, cadmium, nickel,
zinc, silver and gold can be found in printed circuit boards. Other substances such
as cadmium may be contained in batteries and mercury may also be present in relays
and switches. Because of the presence of these materials, it is important that we
are careful how we dispose of these items. Electronics recyclers disassemble
computers and other items into their various component parts, which can be reused
in new products or recycled for their useful material.

Before You Buy
When you purchase a new computer, keep the environment in mind by asking the
following questions:

- Does the company have a take-back program? If so, are there any restrictions?

- Does the company use recycled materials to manufacture its product?
If so, you want to consider preferences in purchasing these products.

- Are leasing options available? You may want to consider this option if
you replace your equipment often.




- Does the company have a recycling program? 1T the answer is yes, is there a cost
to the consumer and is local collection service available?

Recycling Opportunities
Many corporations now make arrangements for a computer recycler to take their
old computer equipment that is not suitable for a donation program.

Although electronics originating from private residences are exempt from
hazardous waste regulations, the careless disposal of these items is still a concern
because the metals present in these materials can concentrate in the ash remaining
after trash combustion. Connecticut incinerates almost all of its municipal solid
waste at six resource recovery facilities. To address this issue, municipalities have
started holding collection days for their residents.

In November 1998, Connecticut’'s first collection of consumer electronics was held
in Stamford. A total of 14 tons of material were collected from 97 participants.
In 1999, 8 collections were held throughout CT and a total of over a 120 tons of
used electronic equipment was collected. To find out if your community will be
participating in a collection event in the near future, call your local municipal
recycling coordinator.

Options for Reuse

If you have a computer that is still in good working order, you may be able to
donate it to a school, or to an organization that distributes computers to schools.
Some organizations provide technology not only to schools, but will also provide
equipment to non-profits and/or public agencies that provide services to the needy,
the unemployed or the disabled.

2.

Each organization that promotes electronics reuse has very

specific requirements regarding the equipment that they
accept, so call first to find out if your used equipment is a
good fit with that organization’s needs. 1T your computer is an
older model that may not meet the needs of today's school
system, but still works well, you may want to consider donating it to a local nursery
school where speed and issues such as internet access are not an important
consideration.

Reuse Organizations
National Cristina Foundation
181 Harbor Ave.

Stamford, CT 06708

Phone: 203-967-8000

Fax: 203-406-9725

Revised,Oct. 2003



Battery Recycling

Household Batteries, commonly know as dry cell batteries, are comprised of an
anode, a cathode, and an electrolyte. The anode is the positive terminal, the
cathode is the negative terminal, and the electrolyte is the chemical solution
through which the electrons flow from anode to cathode, creating an electric
charge. Various metals are used in the cathodes and anodes. The following
summary provides general information on the chemistry and disposal options for
household batteries.

Nickel Cadmium Batteries (Ni-cads) consist of a nickel cathode, a cadmium anode, and an
alkaline solution for an electrolyte. These batteries are rechargeable and are found in
traditional cylindrical battery sizes as well as in a wide variety of battery packs. The
battery packs are used in items such as cordless telephones, video cameras, hand-held
vacuums and cordless power tools. Cadmium is a toxic metal that can pose a threat to human
health and the environment.

Nickel cadmium batteries are a mandatory recyclable in the

Connecticut. The Rechargeable Battery Recycling Corporation

Q\‘ (RBRC) is an organization of battery manufacturers which has
@’ established a collection and recycling program for their Ni-cads.

The program is financed by the RBRC. The battery manufacturers

buy back the cadmium after it is processed to use in the next

@ generation of batteries. Ni-cads can be recycled at a number of
participating retail collection points including most Radio Shack and Walmart stores. For

information on where to recycle nickel cadmium batteries in your area, call 1-800-
8BATTERY.

Alkaline and Zinc Carbon Batteries typically contain a manganese dioxide cathode and a
zinc anode. The electrolyte in an alkaline battery is usually potassium hydroxide or sodium
hydroxide, while in a zinc carbon battery the electrolyte is ammonium chloride or zinc
chloride. These two types of batteries represent about 70% of the battery market. In the
past, mercury was added to prevent corrosion and the creation of hydrogen gas. Recent
laws have restricted the levels of mercury allowed in alkaline and zinc-carbon batteries.
Today, alkaline batteries on the market are required to have zero-added mercury.

There are limited opportunities for recycling alkaline batteries. The main barrier to
recycling of such batteries has been the presence of mercury. With the advent of zero-
added mercury, the economics of recycling alkaline batteries should be more favorable and
we may begin to see more recycling facilities. The benefits of recycling batteries lie in the
energy savings of recapturing a product compared with mining a virgin resource. An
efficient way to collect and recycle alkaline batteries is through a manufacturer-sponsored
program similar to the one established by the RBRC for Ni-cads. The RBRC has begun
research on a system to collect and recycle all batteries including alkaline and zinc-carbon.



While batteries manufactured today are required to have zero-added mercury, there is still
a significant number of older batteries which contain mercury. Batteries manufactured
before 1992 should be managed though a household hazardous waste collection. Newer
batteries can be disposed in the regular trash if there is no local recycling option available.
INMETCO, a metals reclamation facility in Pennsylvania recycles alkaline and zinc carbon
batteries (724) 758-2000.

Mercuric Oxide Batteries are button cells used for hearing aids, cameras, and pagers.
They have a zinc anode, a mercuric oxide cathode, and an alkaline solution for the
electrolyte. They contain approximately 33% mercury by weight. In 1996, the “Federal
Battery Management Act” banned mercuric oxide button cells.

Silver Oxide Batteries are button cells commonly used for watches, calculators and
hearing aids. They contain a zinc anode, silver oxide cathode and an alkaline solution for the
electrolyte. They also contain mercury to prevent the formation of gas. These batteries
are recyclable because of the value of the silver. Most jewelry stores will recycle the silver
oxide battery when you bring your watch in to have the battery replaced. Otherwise, it can
be disposed of at a household hazardous waste collection. The difficulty in recycling silver
oxide batteries is that they are similar in appearance to other button cells. Sorting
batteries is labor intensive, potentially dangerous and requires familiarity with the various
types of batteries. Silver oxide button cells are good candidates for mercury reduction.
Several states have placed limits on the amount of mercury allowed in button cells.

Lithium Batteries are button cells used primarily for cameras and contain a lithium anode
and various types of cathodes and electrolytes. Lithium batteries are currently not being
recycled. Lithium is a highly reactive metal and, when collected with other button cells, may
present a hazard if not fully discharged. A fully discharged lithium battery converts the
lithium into various lithium compounds that are inert and non-toxic. Unlike other button
cells, lithium batteries do not contain mercury. If a lithium battery is fully discharged, it is
safe to dispose in the regular trash.

Zinc-Air Batteries are button cells used primarily for hearing aids. They have a zinc
anode, oxygen from the atmospheric air that acts as the cathode and an alkaline solution as
the electrolyte. They contain about 1% mercury by weight that serves as a gas suppressant.
There is currently no recycling option for zinc-air batteries. The best option is to bring
them to a household hazardous collection day.

Revised June, 1999.



Household Hazardous Waste

What is household hazardous waste? Federal and state hazardous waste
regulations have focused strictly on commercial and industrial generators.
Because they generate the vast majority of hazardous wastes, commercial
and industrial generators must comply with regulations concerning the
identification, storage, transportation and disposal of hazardous wastes.
Although households are not subject to these same regulations, they do
generate wastes that can be harmful to sanitation workers when disposed in
the trash, effect the functioning of septic systems and waste water
treatment plants when poured down the drain, or contaminate ground and
surface waters if dumped on the ground.

Hazardous wastes are generally defined as having one or more of the

following characteristics: o~
Ignitable- example; gasoline —— RY

- - OO
Reactive- example; drain cleaners

Corrosive-example; muriatic acid

Toxic- example; paint strippers % %ﬁ%
[

Other common household products that exhibit one of the above
characteristics include: oven cleaners, mothballs, metal polishes, paint
thinners, pool chemicals, pesticides and adhesives. Used motor oil is a
mandatory recyclable in Connecticut and should be recycled
though your local waste oil collection program. Lead-acid
batteries are also a mandatory recyclable and should be
recycled through your local collection program or brought back
to the store when you purchase a replacement battery.

Toxic Reduction/Waste minimization Although proper disposal is important,
household hazardous waste collection days represent a substantial expense
for your municipality. 1t is better for your municipal budget, and the
environment, if you reduce your use of potentially hazardous products
whenever possible. We suggest that you consider the following:

Substitute non-toxic products when possible. Examples include using latex
paint instead of oil-based; baking soda and vinegar to keep your drains clog-
free; or natural cleaners such as Borax.



Buy Only What You Need. Carefully look at the amount of product you
need to complete your particular job and buy only that much. Don't get more
just because the larger size is on sale-it isn't a bargain if you really don't
need the product.

Donate Usable Product. If you have large amounts of usable product, such
as cans of oil-based paint in a color that you no longer need, try to donate it
to a neighbor who can use it or a local non-profit such as a theater group.

Use According to Product Directions. The threat to the environment is
often caused when these products are not used properly or are mixed
inappropriately with other products in your home or in the trash. Follow
package directions carefully and keep the product in its original container.

Bring unusable product to a household hazardous waste collection day.
Most communities in Connecticut offer at least one day a year when they will
sponsor a collection for their residents for these materials. Many offer
multiple days if residents are willing to travel to neighboring communities.
Increasingly, towns are joining permanent household hazardous waste
collection facilities. Permanent facilities offer more opportunities for
collection, frequently at a reduced cost. They can also provide an
opportunity for product exchanges and ongoing public education. Contact
your town hall to learn how often these materials are collected in your
community.

When participating in a town-sponsored collection day, try to keep products
in their original containers so that the operator can identify them. The
container should be tightly closed and not cracked or leaking. Businesses are
currently prohibited from using household hazardous waste collections to
dispose of their wastes.
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Mercury in Schools

Mercury is a toxic metal that has historically been used in high school chemistry
labs because of its unique chemical and physical properties. However, due to an
increased awareness of the health and environmental impacts, as well as some
recent costly spill incidents, there has been a concentrated effort to eliminate
mercury from school curriculums and safely manage existing supplies.

Health Impacts

Mercury exposure can occur through inhaling mercury vapors, or drinking
water and eating fish contaminated with mercury and mercury
compounds. Mercury is toxic to the central nervous system and internal
organs. Mercury can cause harm even at low exposures. At high
exposure levels, mercury may damage the brain and kidneys.
Symptoms of mercury poisoning include tremors, changes in vision or
hearing, headaches, irritability, and behavioral changes. The EPA has determined
that methyl mercury and mercuric chloride are possible human carcinogens.
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Mercury passes easily across the placenta and exposure to developing fetuses can
cause brain damage, mental retardation, seizures, blindness and an inability to
speak.

Connecticut’s Fish Consumption Advisory

Connecticut, along with 39 other states across the country, has issued a fish
consumption advisory due to mercury contamination. Bacteria convert inorganic
mercury f